Caspases are not localized in mitochondria during life or death.
Caspases are crucial for the initiation, propagation and execution of apoptosis. They normally exist as proenzymes, which can be activated through recruitment into activating complexes and by proteolytic cleavage by other caspases or proteases. Perturbation of organelles such as nuclei, endoplasmatic reticulum and mitochondria results in the activation of caspases. A number of caspases (-2, -3, -8 and -9) were published as being localized in the intermembrane space of mitochondria. However, in three different models of apoptosis (anti-Fas-induced cell death in murine hepatocytes, Fas ligand-induced apoptosis in Jurkat cells and apoptosis induced by growth factor withdrawal in Ba/F3 cells) we could not identify a mitochondrial location of caspases, neither under control nor under apoptotic conditions. In all three apoptotic models caspases were found in the cytosolic (caspases-2, -3, -6, -7, -8, -9) and nuclear subcellular fractions (caspases-2, -3). In another approach we treated isolated liver mitochondria with truncated Bid. Although tBid-dependent release of Cytochrome c, AIF, adenylate kinase, Smac/DIABLO and Omi/HtrA2 could be demonstrated, none of the caspases were detectable both in the supernatant and the mitochondrial fraction after treatment. Our results demonstrate that, in contrast to previous studies, no caspases-2, -3, -8 and -9 are associated with the mitochondrial fraction. These findings support the concept of a separate compartmentalization between proapoptotic cofactors in the mitochondria and silent precursor caspases in the cytosol.